The chlorinated pesticide mirex is a novel nonphorbol ester-type tumor promoter in mouse skin.
The hepatocarcinogenic organochlorine pesticide, mirex, was examined as a tumor promoter in the mouse skin initiation-promotion model. Female CD-1 mice were initiated with 200 nmol 7,12-dimethylbenz[a] anthracene and topically promoted three times weekly for 20 weeks with doses of 25, 50, 100, or 200 nmol mirex. Mirex promoted tumors at all dose levels in a dose-dependent manner. At 20 weeks, mice promoted with 25, 50, 100, and 200 nmol mirex developed an average of 0.2, 4, 10, and 16 tumors per mouse with a 10, 60, 93, and 96% incidence of tumor-bearing mice, respectively. With continued treatment to 34 weeks, mice promoted with 25, 50, and 100 nmol mirex developed an average of 0.7, 7, and 12 tumors per mouse with a 27, 85, and 100% incidence of tumor-bearing mice, respectively. These results demonstrate that mirex is a very effective tumor promoter in mouse skin. The effect of mirex on several biochemical and morphological events associated with tumor promotion was then investigated. Mirex did not stimulate epidermal protein kinase C activity in vitro. Unlike the phorbol ester, 12-O-tetradecanoylphorbol-13-acetate, a single topical application of mirex (200 nmol) did not increase [3H]thymidine incorporation into epidermal DNA up to 108 h after application. Furthermore, multiple applications of 200 nmol mirex (3 times weekly for 4 weeks) resulted in only a very weak proliferative response; mirex increased the number of nucleated epidermal cell layers from 1 to 2 in acetone-treated controls to 2 to 3 while 2 nmol 12-O-tetradecanoylphorbol-13-acetate produced 6 to 7 nucleated cell layers. Mirex (200 nmol) did not induce ornithine decarboxylase activity up to 56 h after a single topical application. Collectively, these data indicate that mirex is a novel nonphorbol ester-type tumor promoter in mouse skin.